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processing is done on the envelope of the echo. Therefore, the input to matched filter is only envelope of the echo signal. If is the input to the matched filter, then the impulse response of matched filter is given as [4] , In Figure 1 , Pulse pattern.vi is used to generate pulse of 10 µs width and unit amplitude. Matched filter response is obtained Convolution.vi. For a target at range , corresponding round trip time delay , the complex envelope of echo received will be instead of . Now is fed as input to the filter matched to as shown in Figure 2 (a). In Figure 2 (a),
.vi is used to delay by 2µs. From Figure 2 (b), it is observed that peak occurs at 12µs. The range of the target from RADAR is calculated by using (3) where is the time instant where peak occurs in the matched filter output. Then the range calculated using eq. (3) is obtained as 0.3km.
III. RELATION BETWEEN RANGE RESOLUTION AND PULSE WIDTH
Range resolution [5] is one of the useful metric that describes the ability of RADAR to detect the targets as distinct objects even if they are spaced closely. The RADAR is able to resolve two targets if and only if separation between two targets is equal to . 
III. PHASE CODING PULSE COMPRESSION
Phase modulation or phase coding [5] is an intra-pulse modulation technique in which simple pulse of width is divided into smaller pulses named as chips. Each chip is assigned a phase. Then, the envelope of phase coded waveform can be modelled as collection of M continuous sub-pulses each of duration .
(5)
where is referred to as chip duration, phase of m th chip. Hence, the total pulse width of phase coded waveform . The number of chips is M, renamed as length of the code.
A. Bi-phase codes -
In binary phase coding, can be either 0 or π. Therefore in case of binary phase coding, takes values either +1 or -1. Barker code belongs to family of binary phase codes. For 13-bit Barker code, the phase elements are given by . The response of filter matched to 13 bit barker code is obtained using eq. (2) with Figure 6 (a) represents the implementation of matched filter for Barker code with . AutoCorrelation.vi is used to perform auto-correlation for given input. 
C. Frank code -
The phase sequence is given by [1] (7)
where m=1,2,…N and n=1,2,…N, N is a positive integer , is the code sequence length chosen as . Frank code of M-bit is generated using the eq. (5), eq. (6) and eq. (7). Matched filter implementation is shown in Figure  7 (a). In Figure 7(a) , is given as input to 'Exponential block' to generate and 'Array Max & Min' block is used to normalize the amplitude of the response.
D. P1 code -
The phase sequence is given by [1] (8) where m=1,2,…N and n=1,2,…N, N is a positive integer, is the code sequence length chosen as . P1 code of M-bit is generated using the eq. (5), eq. (6) and eq. (8) and matched filter implementation is shown in Figure. 8(a) .
E. P2 code -
The phase sequence is given by [1] (9) where m=1,2,…N and n=1,2,…N, N is a positive integer, is the code sequence length chosen as . P1 code of M-bit is generated using the eq. (5), eq. (6) and eq. (9) and matched filter implementation is shown in Figure. 
F. P3 code -
The phase sequence is given by [2] (10) where m=1, 2,…M, M is a positive integer that defines the code sequence length.P3 code of M-bit is generated using the eq. (5), eq. (6) and eq. (10) and implementation of matched filter is shown in fig. 10(a) .
G. P4 code -
The phase sequence is given by [2] (11) where m=1, 2,…M, M is a positive integer that defines the code sequence length.P4 code of M-bit is generated using the eq. (5), eq. (6) and eq. (11) and implementation of matched filter is shown in Figure 11 
IV.RESULTS AND DISCUSSIONS
To compare the performance of the phase codes mentioned in the paper Peak Side-lobe Level (PSL) is chosen as metric. PSL is defined as ratio of peak side lobe amplitude to main lobe amplitude. PSL in dB is given by [3] (12) PSL of 13-bit Barker code = -22.3 dB. The major disadvantage of Barker codes is that they are limited in number [5] . Poly-phase codes like Frank code, P1 code, P2 code, P3 code and P4 codes are implemented for different lengths and corresponding PSL value of matched filter responses are tabulated in Table -1 . 
IV.CONCLUSION
Since Barker codes are limited in number they are not used in RADAR applications. Poly-phase codes Frank code, P1 code, P2 code, P3 code and P4 code are preferred than bi-phase codes. To avoid masking of targets the value of PSL must be as low as possible. P3 codes and P4 codes are chosen in RADAR applications in multiple target environment.
